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units of M -1 cm -1 ) are 2371 at 340 nm for PQN, 2882 at 334 nm for 1,4-NQN, 2303 at 330 nm for 1,2-NQN and 308 at 285 nm for BQN. Values are the average molar absorptivity determined from three different concentration solutions using a path length of 1 cm. We used quinone concentrations in the range of 73 to 216 µM for 1,2-NQN, 1,4-NQN and PQN, and between 627 and 985 µM for BQN. We have included molar absorptivities over the entire wavelength range measured for each quinone in Table S1 .
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S2. Estimated concentrations of soluble metals and quinones in the SLF from ambient PM
To estimate the range of concentrations of quinones and soluble Fe and Cu that we would observe from ambient PM in our SLF, we use minimum and maximum particle-phase concentrations of soluble metals and quinones reported in the literature. We assume PM samples are collected onto a 47-mm filter at a flow rate of 1.465 m 3 per minute for 24 hours, then an 18.4 mm 2 section of the filter is extracted in 5.0 mL of SLF as in Shen et al. 6 The range of ambient concentrations and corresponding SLF concentrations are reported in Table S2 . It is important to note that these are estimated ranges, and the concentration of a given species in actual samples will depend on the PM sample as well as collection and extraction conditions.
To compare these concentrations to those that we would observe in the lung fluid, we can estimate the average Cu concentration in the lung fluid assuming our "typical" concentration of Cu of 1.9 ng/m 3 from Table S2 , a breathing rate of 20 m 3 /day, a lung volume of 0.025 L, and that 45% of inhaled PM deposits 7 . Using these numbers, deposited PM would contribute 11 nM Cu per day (~0.4 nM/hr). This is a rough estimate for the average across the entire lung. We know that PM does not deposit uniformly, thus "hot spots" of PM deposition may have much higher concentrations of Cu. 
S3. Effect of antioxidants on HOOH production from quinones.
We measured the initial rate of HOOH production from 500 nM PQN or 20 nM 1,2-NQN under two different SLF conditions: with Asc as the only antioxidant, or in the base case with all four antioxidants included. HOOH production from both quinones is higher in the Asc-only case, indicating that at least one of the other antioxidants affects HOOH production. Figure S3 . Initial rate of HOOH production in a SLF that contains Asc only versus in a SLF with all four antioxidants. Antioxidants are ascorbate (Asc), citrate (Cit), glutathione (GSH), and urate (UA).
S4. HOOH production from mixtures with Fe.
We measured the rate of HOOH production from mixtures with and without added Fe in order to understand its effect on HOOH production. Table S3 contains a summary of the mixture compositions S10 and measured rates of HOOH production. The normalized HOOH production rate, i.e., the rate of HOOH production in a sample with Fe divided by the rate without Fe, is plotted in Figure 5 of the main text. 
S5. HOOH production from laboratory mixtures versus ambient PM samples
We further explore the effect of Fe on HOOH production from laboratory mixtures and ambient samples by calculating the measured rate of HOOH production minus the rate expected without Fe. The expected rate of HOOH production is calculated from the concentration of Cu (and quinones for the laboratory solutions) using concentration-response curves from Table 1 of the main text.
For ambient samples (yellow diamonds), 3 there is a generally consistent (though scattered) suppression in HOOH production that averages -0.39 µM/hr and has no relationship to the concentration of Fe (slope ± 1σ = 6.0E-04 ± 5.4E-04; R 2 = 0.03). Laboratory mixtures of Cu or 1,2-NQN with Fe show increasing suppression with an increasing concentration of Fe (red diamonds and blue circles). This indicates that a given concentration of Fe in ambient samples does not cause as much suppression as it does in laboratory solutions, as is also seen in Figure 5 .
